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RINGKASAN

D u a p e r c u b a a n t e l a h d i j a l a n k a n u n t u k m e n g k a j i k e s a n . k e s a n a r a s . f i s h m e a l , t e m p a t a n k e

atas perlak.an dan sifat-sifai daging babi. 60 ekor babi kacukan telah dig*nakan dalam

percubaan ini. Matlamatnya ialah bagi menentukan alas 
'fishmeal' yang optima untuk makanan

babi. Apab.ila aras fishmeal dinaikkan daripada 0 (control, menggunakan bahan sayur-sayuran;

kepada 5, 10, 15 dan 20%, kenaikan berat baclan harian bertambah baik' tetapi apabila aras

f ishmeal  r l inaikkan lagi  h ingga 25 dan 21.15%, kenaikan berat  badan te lah berkurangan'  tsanyak

rnakanan yang 6imaian iugl tertamuah bila 
'fishmea{' dinalkkan tlari 0 hingga 20ol ' tetapi

berkurangan bagi ara-s fishmeal yang lebih cla|l 20%. Berat badan babi untuk disembelih dicapai

pal ing awal  darr  makanan yang mengandungi  10 20% f ishmeal .  T idak ada perbezaan dalam

sifat-sifat daging di antara babi-babi'

percubaan bagi  menentukan aras f ishmeal  yang opt ima dalam jarak 10 hingga 207

menunjukkan t idak ada perbezaan dalam per lakuan babi-babi  i tu walau bagaimanapun aras

fishmeal 19% didapati nremberi kenaikkan berat badan tlan sifat-sifat daging Yang paling baik

Perbezaan di  antara mutu f ishmeal  tempatan dan yang di impotkan di tegaskan oleh ke rana

f ishmeal  tempatan adalah lebih murah dar i  yang di impot,  ke.runaatr  10 hingga 20% hshmeal

dalam makanan babi  te iah dicadangkan'

INTRODUCTION

A programme of research was init iated to assess the quaiity and level of uti l ization ol'

individual protein sources necessary to support maximum performance of pigs in Malaysia' It

was considered essential to have crit ical knowledge on the value of all local sources of proteins

suited for feeding Pigs.

The justif ication for this assessment l ies in tl.re fact t l.rat the protein component of the

diet of pigs and poultry is the most important single item of cost. It is imperative therefore

that its ur. lr lrai. ious and consistent with maximum performance. Furthermore. optimal leveis

of usage of these products is also justif ied in the context of economic pig production and the

fact that expensive preformed proteins are used most efficiently by the non-ruminants

(Dev rNonn ,  1975 ) .

Of the animal protein sources useful in efficient pig production, f ishmeal is probably the

most important and part f . in this series reports the response of pigs to graded levels of

fishmeal. Its usefulness lies in its contribution of crude protein in high quality imported samples

of about 57 to "70% and in particular. amino acids such as lysine, ariginine. methionine and

cystine and also minerals and vitamins (Ktnrn er a/., 1968). BnnuDE (1961) has reviewed

experiments which have shown substantial growth promoting effects when fishmeal was used.

In Malaysia, 1968 saw the growth in local fishmeal production due to a 75% quota

imposition on fishmeal imports. The local production was estimated at 14,170 tons constituting

6O% of the total consumption of fishmeal in 1971. There are, however, several grades of local

fishmeal with protein content ranging from 25Vo-64.5% (LOw , 1973). On the average, local

fishmeal contains about 45% crude protein, 22Vo ash, 7 .6% crude fibre and 1.55% ether extract

and 2% salL
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EXPERIMENTAL PROCEDURE

l. Animals

This study included two trials using sixty crossbred pigs of Large White and Landrace
strains at 3 months of age. The pigs used in trials t ini z averaged 30.2 and 31.1 kg
respectively ln both trial, the pigs were randomly allocated to the different treatments afterdifferences in weight and sex has been taken into consideration. All pigs were individually
housed in concrete-floored pens with free access to feeding stall and adequate water supply.Feed consumption and body weight data were recorded weekiy.

TABLE I. COMPOSITION OF EXPERIMENTAL DIETS - TRIAL I

Ingredients %Fishmeal

Z J 2 7 . 1 5201 5l 0

Corn (C.P.  8%)

Soybean (43%CP)

Fishnreal (437"CP)

Salt

Tricalciurn phosphate I

Mineral mix2

Vitamin3

Antibioticsa

69.00

29. t5

0 .50

r . 0 0

0.25

0.05

0.05

69.6s

23.50

5.00

0.s0

1 . 0 0

0.25

0.05

U . U 5

70.00

1 8 . 1 5

10.00

0.50

1.00

u.z )

0 .05

0.05

70.00

1 3 . 1  5

l  5.00

0.50

1.00

0.25

0.05

0.05

70.1  5

8.00

20.00

0.50

1 . 0 0

0.2s

0.05

0.05

70.65 7l  .00

2.s0

25.00  27 .15

0.50  0 .s0

1.00  1 .00

0.25 0.25

0.05 0.0s

0.05 0.0s

Total 100.00 100.00 100.00 100.00 100.00 r00.00 100.00
I  Tr ica lc ium phosphate specia l  I .C. I .
'B iostock (STS).  I rnpsl ia l  chemical  industr ies ( I .Cj  )'Dohyfra l  p lus premix (Duplrar)
"P ro -s tep '60 '  (M .S .D . )

2. Experiments

In trial i, zs pig, were assigned to 7 dietary treatments and in triar 2,32 pigs wereallocated to 8 dietary treatments' The percentage composition of the diets for trials one andtwo are shown in Tables I and 2 respectively. The crude protein content of the diets werereduced from 18 to 16% when the pigs reached 50 kg l ive *righ,. ir-r. chemical composition ofthe ingredients used were analysed for their nutrient conteni at each mix. In all cases, theanalytical techniques used for proximate analyses were those recommended by A.o.A.c. (1965). ,

The pigs were slaughtered at g0 kg. liveweight. The carcasses
for approximately 24 hours. The backfat thickness was calculatedmeasurements taken at the first rib, last rib and last tuiior- ,rrtrt ro

were chilled at 3oC
as the averaqed of

Length was meisured



from the anterior edge of the lst rib to the anterior edge of the aitch bone' Plainemeter

readings on the cross sectional area of the longissmus muscle were made from tracings taken at

the 4th rib for loin eye area measurements'

The results were evaluated by analysis of variance and Duncan's multiple range test as

descr ibed by Srra l  and ToRRte (1960) '

TABLE 2. COMPOSITION OF EXPERIMENTAL DIETS _ TRIAL 2

% Fishmeal
Ingredients (%)

201 8t 6t4t2t 0

Corn

Soybean

Fishmeal

Salt

Tricalcium phosphatet

Mineral mix2

Vitamin3

Antibioticsa

69 .65 69.7 5 69.90

22.50 20.40 18.25

6.00 8.00 10.00

0.50  0 .50  0 .50

1.00  1 .00  1 .00

0.25  0 .25  0 .25

0.0s 0.0s 0.05

0.05 0.05 0.05

70.00 70.15

16.15  14 .00

12.00 14.00

0.50  0 .s0

1.00  1 .00

0.25  0 .2s

0.05 0.05

0.05 0.05

70.25 70.35 70.50

I1 .90  9 .80  7  .65

16.00 18.00 20.00

0.s0  0 .50  0 .50

1.00 1 .00 1.00

0.25  0 .25  0 .25

0.05 0.0s 0.05

0.05 0.0s 0.0s

Total 100.00 i00.00 100.00 100.00 100.00 100.00 100.00 100.00

I Tricalcium phosphate special (I.C.l.)
2Biostock (ST5). Imperial chemical Industries (l.C.I.)
3Dohyfral plus premix (Duphar)
a Pro-step '60' (M.S.D.)

RESULTS

Trial l.

The results of trial I are summarised in Table 3.

Table 3 shows that there was a significant (P<0.01) response in the average daily gain of

the pigs to graded levels of fishmeal. As the level of fishmeal increased, the growth rate also

increased until, at 25% fishmeal and above, a depression in growth became obvious. This

response in average daily gain to levels of fishmeai is described by the equation Y = 0.5723O2 +

0.018952 x 0.O00829 x2 where Y = average daily gain and x = level of fishmeal.



The inclusion of increasing fishmeal levels resulted in increased feed intake up ta 25%
after which intake was significantly reduced (P<0.01). Thus a quadratic response was eyident
a n d i s d e s c r i b e d b y t h e e q u a t i o n Y = 2 . 0 7 1 1 6 i - 0 . 0 2 8 1 5 9 x - 0 . 0 0 1 1 8 6 x 2 w h e r e Y = f e e d
intak-e and x = level of fishmeal.

Feeding different levels of fishmeal with differences in the average dialy gain and feed intake
resulted in a significant difference (P<0.05) in number of days to reach slaughter. Pigs fed 0, 5, 25
and 27.15% fishmeai diets took the longest to reach 80 kg l iveweight, whereas pigs fed 10, 15.
20% frshmeai took a much shorter time. Although other carcass parameters did not show any
significant difference, it can be seen (Table 4) that it is more economical to feed pigs at 10, 15
and 20 percent fishmeal.

TABLE 3. EFFECT OF LEVEL OF FISHMEAL FOR GROWING.FINISHING PIGS
(TRIAL 1)

Parameters Treatment (Fishmeal %)

l 0 1 5  2 A 25 2 7 . 1 5

Avg. daily'gain (kg.)

Avg. daily feed (kg.)

Feed/gain

No. of days to
slaughter

Dressing (%)

Backfat, (cm.)

Loin area, (cm2)

0 .61ab

2.  I  Ode

3.6ofch

szijk

79.9
z+

15.69

0.63abc

2.07d

3.63 fch

l02uk

77 .3

Z J

16.4r

0. '7la

2.29"

3 .2  3h

76k

7 9 . 1 5

27

14.38

o.66ab o.65ab
r r , l d  

" , r da . a -  ; , 1  -

3.41h 3.24ch

78k 83Jk

80.s  81

25 24

16.47 14.88

0.54bc 0.46c

2. l8oe I  .88e

4J4fE 4tsf

roTU I  l3 i

76.8 77.6
' ) ' )  1 AL A

16.25  16 .88

abcdfpo*, bearing different superscripts differ significantly (p(0.0I t

TABLE 4. COST* OF FEED OF PIGS (MALAYSIAN CENTS)

Treatments (Fishmeal %)

l 0  1 5  2 A 25 27 .1s

Cost/kg. feed

Cost/kg. gain

86.3

310.7

84.8

307.8

83.V

270.4

82.8

282.4

8 l  . 8

265.0

80.2 79.8

332.A 331.2 ,

*Based on tendered price of fishmeal = l3Ulke, soybean = l48llkg, corn 551/kg, tricalcium phosphate =
44Clkc, vitamin 7262Qlke, biostock = /lke, satt = 44llkg, antibiotic = ltrS2llkg.



There is a saving of 46 cents per kg gain in liveweight when 2A% fishmeal was used and a

saving 14 days between using the 20% and no fishmeal in the diet.

Trial 2

In view of the best response in terms of daily weight gain, food conversion and dressing

percentage coming from 10 to 2OVo fishmi:al in the diet, trial two attempted to determine the

optimal level of fishmeal inclusion within thii range. The results are summarised in Table 5'

TABLE 5. SUMMARY OF DATA OF THE PERFORMANCE AND CARCASS

CHARACTERISTIC OF PIGS FED DIETS CONTAINING 6-20% FISHMEAL

20t 8t 6l 4t2l 0

Avg. daily gain (kg.)

Avg. daiiy feed (kg.)

Feedlgain

No. of days to slaughter

Vo Backfat

Dressing (%)

Loin area, (cm2)

0.66 0.74

2.21  2 .34

3 . 5 5  3 . 1 e

/ )  / f

2.54  2 .29

75.50 74.44

1 3 . 6 0  1 5 . 5 0

0.70 0.7s 0.71

2.39  2 .34  2 .25

3 .39  3 .50  3  .41
'72 70 i5

2 . 6 5  2 . t -  2 . 2 9

17 .65 76.25 76.6s

16.0c  18 .50  16 .68

a.77 0.? 1

2.39 2.44

3.12  3 .43

68 72

2.98 2.44

76.35  74 .54

17.00  15 .70

0.73

2.32

3 . 2 1

72

2 .  l 0

74.35

18.00

Table 5 shows that there were no differences in performance and carcass characteristic of

pigs fed different fishmeal levels. However. the 18% levei of fishmeal gave the best results in

terms of average daily gain, average daily feed, feed efficiency as well as the carcass

measurement.

DISCUSSION

The inclusion of increasing level of fishmeal in the pig's diets brought about a

corresponding improvement in average daily gain up to a ievel of 20% above which a significant

depression in body weight gain was observed. Moderate leveis of fishmeal appear to exert some

growth promoting effect. and encouraged a greater growth response in pigs in comparison with

the all-vegetable control diet. LAKSERvELA (1961)found that most of the response in growth

and feed efficiency was obtained at levels of 6 -8% whereas with local fishmeal. better response

was seen at levels of l0 to 2O%, the optimum being nearer 207o. This difference may be

explained by the quality of the fishmeal. Local fishmeal is inferior in protein quality to the

imported fishmeal and requires a higher addition of other protein'to bring about a better amino

acid balance. Also the local fishmeal is higher in ash (22% compared to l6Vo for Peruvian

fishmeal,) and this may be factor causing a depression in growth when more than 2O% fishmeal

was used.
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In trial one, significant differences (P(0.05) were found in daily liveweight gain between
soyabean or fishmeal as the only source of protein in favour of soyabean. This is unexpected
and may well reflect poor quality fishmeal since fishmeal has been reported to be better than
soyabean meal  (Fnru and Ugse Ls.  1951) or  comparable in  per formance to i t  (KrnscH,
1959 ;  K IRSCH and  FENDpn ,  1960 ;  RABoLD and  Sn r_v rn .  1960 ) .

Fishmeal in general is known to contain higher levels of vitamin B,2 and is also rich in
z inc (OunEN. 1957) and a lso selenium (Gntnro and MoxoN, 1973).  These factors may have
contributed to the overall improvement in growth rate of pigs.

It is interesting to note that feed intake was reduced significantly when fishmeal levels of
25 and 27 15% were used. Palatabil ity may be a factor affecting this. The strong smell of
fishmeal and the scaly nature and therefore the ash content may be factors reducing intake. It
was also calculated that it is uneconomical to add such high fishmeal levels. ancl the most
economical level appears lo be 20%. The important point is that local f ishmeal which is cheaper
than either imported fishmeal or soyabean meal can be economically incorporated in the diet of
p igs at  levels  between 10 20%.

Within the range of 6 to 20% fishmeal level in pig's diet. no difference in performance
was obvious, although the 18% fishmeal diet gave consistently better response in all the
parameters taken.  In  terms of  meat  qual i ty  and meat  palatabi l i ty ,  LAKSESVELA (1961)
reported significant reduction in paiatabil ity, and softer fats at such levcls. This has yet to be
determined although subjective tasting by 6 members of the staff cl icl not inrl icate a1y
differences.
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SUMMARY

T'*o t r ia ls involv ing 60 cross-brcd piss wcrc conducted to study ihe ef fects of  d i f ferent
local  f ishmeal  levels on perfornrance and carcass charactcr is t ics of  growrng-f in ishing pigs.  Tho
object ivc was to determine thc opt imal  economic level  of  f ishmeal  inc lusion.  Increasing thc
f ishmeal  f rom 0 (a l l -vegetable based contro l )  to 5,  10.  l5 and 20,1.  in thc dict  increased the
dai ly  l iveweight  gain of  the pigs,  but  fur ther increases of  f ishmeal  levels 25 and 2 '7.15%,
dcpressed growth rate.  Feed intake fo l lowed the same trend wi th intake incrcasing f rom 0 to
20% fishmeal, but dccreasing with levels higher than 20"/o. Tfte numbcr of days taken for the
pigs to reach slaughter wcight was least for levels at l0 to 20% fishmeal. However. no
differences in carcass characteristics was observed for all pigs.

An at tempt to idcnt i fy  the opt imal  levcl  of  local  f ishmeal  inc lusion wi th in the range of
10 to 207o liave no differences in overall performance. However, the 18% level of fishmeal
appcars to be optimal as it gave the bcst growth rate as well as carcass characteristics.
Dfferences in the quality of imported and local fishmeal are also stressed. The use of local
fishmeal at levels of l0% to 20% is recommended because local fishmeal is cheaper than the
imported one.
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